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the intelligence we have, 
and the intelligence we need



(artificial) intelligence



intelligence
! doing the right thing at the right time
! the ability to achieve goals by flexible means



artificial intelligence

! artificial systems that exhibit intelligent behaviour
! artificial general intelligence (AGI): hypothetical systems that 

reach and exceed human intelligence

Ex Machina (2015) dir. Alex Garland



Ars Electronica, 2024artificial intelligence





AlphaFold, DeepMind



reasons to be excited 

Google DeepMind, October 2024



reasons to be worried



the landscape

near term / certain long term / uncertain

good

bad

energy cost
social disruption
privacy erosion
behaviour manipulation

conscious robots will kill us all

superintelligent AI will save us

silicon immortality

health / biology
communication/coding
empowerment

the “singularity”



the intelligence we have



brains are not computers



RESEARCH ARTICLE SUMMARY
◥

NEUROSCIENCE

A petavoxel fragment of human cerebral cortex
reconstructed at nanoscale resolution
Alexander Shapson-Coe†, Michał Januszewski†, Daniel R. Berger†, Art Pope, Yuelong Wu,
Tim Blakely, Richard L. Schalek, Peter H. Li, Shuohong Wang, Jeremy Maitin-Shepard, Neha Karlupia,
Sven Dorkenwald, Evelina Sjostedt, Laramie Leavitt, Dongil Lee, Jakob Troidl, Forrest Collman,
Luke Bailey, Angerica Fitzmaurice, Rohin Kar, Benjamin Field, Hank Wu, Julian Wagner-Carena,
David Aley, Joanna Lau, Zudi Lin, Donglai Wei, Hanspeter Pfister, Adi Peleg, Viren Jain*, Jeff W. Lichtman*

INTRODUCTION: Although the functions per-
formed by most of the vital organs in humans
are not very different compared with other
animals, those performed by the human brain
clearly separate us from the rest of life on the
planet. However, detailed knowledge con-
cerning the synaptic circuitry underlying hu-
man brain function is lacking. Connectomic

imaging approaches are now available to
render neural circuits of sufficiently large
volume and high enough resolution to study
the connectivity at the level of individual neu-
rons and their synaptic connections but over
a scale comprising thousands of neurons.
Generating such a dataset was the goal of
this project.

RATIONALE: One critical barrier to obtaining hu-
man neural circuits has been the access to high-
quality human brain tissue. Organ biopsies
provide valuable information in many human
organ systems, but biopsies are rarely done in
the brain except to examine or excise neoplastic
masses, so most of them are problematic for the
investigation of normal human brain structure.
One attempt has been to use brain organoids
made from human cells, but at present, they do
not approximate brain tissue architectonics (e.g.,
cortical layers are not present). A direct ap-
proachwould be tomap cells and circuits from
human specimens made available from neuro-
surgical interventions forneurological conditions
in which pieces of the cortex are discarded be-
cause they obstruct access to a pathological site.
We posited that the human brain tissue that is
a by-product of neurosurgical procedures could
be leveraged to study normal—and ultimately
disordered—human neural circuits.

RESULTS:Here, we describe such a sample of
human temporal cortex, 1 mm3 in volume,
which extends through all cortical layers. The
sample was obtained during surgery to gain ac-
cess to anunderlying hippocampal lesion froma
patientwith epilepsy.We imaged this sample by
high-throughput serial section electron mi-
croscopy, generating a petascale dataset that
was analyzed with new tools and computa-
tionally intensive methods. We reconstructed
thousands of neurons, more than a hundred
million synaptic connections, and all of the
other tissue elements that comprise human
brain matter, including glial cells, the blood
vasculature, and myelin. Because the dataset
is large and incompletely scrutinized, we are
sharing all of the data in an online resource
(https://h01-release.storage.googleapis.com/
landing.html) and also providing tools for
analysis and proofreading. We found a pre-
viously unrecognized class of directionally
oriented neurons in deep layers (see figure,
panel J) and very powerful and rare multi-
synaptic connections between neurons through-
out the sample (see figure, panel K).

CONCLUSION: This work provides evidence of
the feasibility ofhumanconnectomicapproaches
to visualize and ultimately gain insight into the
physical underpinnings of normal and disor-
dered human brain function. It is hoped that
this endeavor will be aided by providing free
access to all of the data and relevant tools.▪

RESEARCH

The list of author affiliations is available in the full article online.
*Corresponding author. Email: jeff@mcb.harvard.edu (J.W.L.);
viren@google.com (V.J.)
†These authors contributed equally to this work.
Cite this article as Shapson-Coe et al., Science 384,
eadk4858 (2024). DOI: 10.1126/science.eadk4858

READ THE FULL ARTICLE AT
https://doi.org/10.1126/science.adk4858
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1 mm3 of human temporal cortex

1 mm

Synaptic
resolution

Automatic
segmentation

Multisynaptic
connections

1.4 petabytes of EM data
150 M synapses

57,000 cells

Triangular
neurons

The shared H01 dataset. A range of histological features in 1 mm3 of human brain were rendered, including
neuropil (A) and its segmentation (B) at nanometer resolution, annotated synapses (C), excitatory neurons
(D), inhibitory neurons (E), astrocytes (F), oligodendrocytes (G), myelin (H), and blood vessels (I). A previously
unrecognized neuronal class (J) and multisynaptic connections (K) were also identified.
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(c) Len Eisenberg, www.evogeneao.com

evolved

http://www.evogeneao.com


conscious



human intelligence

! bounded cognition
! emotion and reason

! features, not bugs!



Brighton, Jan 2024

perception





perception as inference
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controlled 
hallucination



prediction error

prediction
Seth (2013) Trends in Cognitive Sciences
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interoception



Seth (2021) Being You: A New Science of Consciousness

“We perceive the world around 
us, and ourselves within it, 
with, through, and because of 
our living bodies”



consciousnessconsciousness

intelligence

consciousness

intelligenceintelligence lifelife



clarifying the landscape



artificial  
intelligence

real  
consciousness??



Seth (2021) Being You: A New Science of Consciousness
Seth (2024) PsyArXiv
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LLMs don’t hallucinate, they confabulate



“Technology can make us forget 
what we know about life.”

Sherry Turkle





wetware, not hardware

Seth (2024) PsyArXiv

Seth (2021) Being You: A New Science of Consciousness



simulation vs instantiation

Seth (2024) PsyArXiv

Seth (2021) Being You: A New Science of Consciousness



real artificial consciousness        
is very unlikely



why does this matter?



I might be wrong



theories of consciousness
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 NEUROSCIENCE

REV IEWS

Higher-order theories
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Global workspace theories
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! value alignment 
! real artificial su#ering

reasons to not build real conscious AI

Seth (2021) Being You: A New Science of Consciousness Seth (2023) Nautilus
Seth (2024) PsyArXiv



even AI that seems conscious 
could be very bad



conscious-seeming AI



conscious-seeming AI

Seth (2023) Nautilus

! potential for cognitively impenetrable illusions of consciousness

Seth (2024) PsyArXiv



conscious-seeming AI

Seth (2023) Nautilus

! intentional stance / misprediction
! social coercion 
! brutalism (the West World problem) 

Seth (2024) PsyArXiv



the intelligence we need



you, me, and AI

! we get confused about AI when we (mis)attribute it with 
capabilities it may not have

! AI should complement, not replace, human intelligence
! we are so much more than computations in a language model
! let’s not even try to build conscious machines 



summary

! human intelligence is embodied, evolved, bounded, and 
continuous with perception

! don’t confuse the (certain) near-term challenges/
opportunities with the (uncertain) long-term

! understand our psychological biases
! AI can be tools - even partners - but they should not replace 

us



“We should treat AI as tools 
rather than colleagues, and always 
remember the difference.”

Daniel Dennett 
1942-2024



“An exhilarating book:  A vast-
ranging phenomenal achievement 
that will undoubtedly become a 
seminal text” 

Gaia Vince, Guardian (Book of the Week)

“A brilliant beast of a book”
David Byrne

The Sunday Times Top 10 Bestseller

A Financial Times Book of the Year

www.anilseth.com 
@anilkseth

A Guardian Science Book of the Year
An Economist Book of the Year
A New Statesman Book of the Year

A Bloomberg Book of the Year

http://www.anilseth.com




offcuts



“Technology can make us forget 
what we know about life.”

Sherry Turkle



Ars Electronica, 2024artificial intelligence



Kagan et al (2022) Neuron

cerebral organoids

Trujillo et al (2019) Cell



world self

action 

perception



world self

perception

action



Ginny - revised image now in. 
I’ve placed this but please 
position properly

the 30-second neuroscience

84   g  Consciousness

Is this a hand I see 
before me? Is it mine? 
The rubber-hand 
illusion tricks the brain 
into thinking the fake 
hand is real.

30-SECOND TEXT
Anil Seth

RELATED BRAINPOWER
See also
THE BAYESIAN BRAIN
page 50

ALIEN HAND SYNDROME
Page 112

3-SECOND BIOGRAPHIES
V. S. RAMACHANDRAN 
1951–
Pioneer in investigation of 
phantom limb syndrome, and 
developer of a novel low-tech 
“mirror box” therapy

OLAF BLANKE 
1969– 
Known for his work on 
the neural basis of self-
consciousness

THOMAS METZINGER 
1958–
Philosopher and author 
of the “self model theory 
of subjectivity,” a theory of 
consciousness

3-MINUTE BRAINSTORM
The brain’s body model 
depends on multiple 
brain regions, including 
the parietal and 
somatosensory cortices, 
temporo-parietal junction, 
and angular gyrus. Damage 
to these areas can lead 
to a variety of bizarre 
syndromes, including 
somatoparaphrenia 
(in which one denies 
ownership of a body part, 
sometimes attributing 
it to someone else) and 
xenomelia (the desire to 
amputate a completely 
healthy limb). Electrical 
stimulation and damage 
to the angular gyrus in 
patients can lead to 
out-of-body experiences.

3-SECOND BRAIN WAVE
The experience of our 
bodily self, and its 
location in space, is 
actively constructed by the 
brain and is surprisingly 
open to change.

Part of any conscious scene is
the experience of owning and identifying with a 
particular body. This seems so obvious we may 
take it for granted, but plenty of evidence 
shows that our body experience is actively 
constructed by the brain, just like our experience 
of the external world. In the now classic “rubber 
hand illusion,” synchronous stroking of a fake 
hand and a person’s real hand, with visual 
attention focused on the fake hand, leads them 
to experience the fake hand as part of their 
body. This means that the brain infers which 
parts of the world belong to its body, and which 
do not, on the basis of correlations between 
different senses. On the other hand (so to 
speak), if you are unlucky enough to lose a limb, 
you may continue to experience sensations 
emanating from that limb even though it 
no longer exists (so-called “phantom-limb 
syndrome”). This again shows that the brain 
builds a “body model” that doesn’t always 
match the physical body. Recent studies have 
taken this view even farther. Using clever 
combinations of virtual reality, head-mounted 
cameras, multisensory stimulation, and insights 
from “out-of-body experiences,” researchers 
have induced “autoscopic” experiences that lead 
them to not only experience a fake hand, but an 
entire body—filmed or virtual—as their own.

EMBODIED 
CONSCIOUSNESSrubber hand illusion



“We do not see things as 
they are. We see them as 
we are.”

Anaïs Nin (1961)



https://perceptioncensus.dreamachine.world/
Honorary Mention: EU Prize for Citizen Science, 2024



the ‘AI’ brand

artificial intelligence

machine learning

applied statistics




